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(54) ROBOT SYSTEM

(67)  Arobotsystem 10includes arobot 20 configured
to perform a work to a workpiece W, and a user interface
80 configured to remotely manipulate the robot 20. The
robot 20 includes a robotic arm 30, a robot hand 50 at-
tached to the robotic arm 30 and configured to perform
the work to the workpiece W, and an acceleration sensor
60 attached to the robot hand 50. The robot system 10
further includes a speaker 88 configured to output an
acceleration signal from the acceleration sensor as per-
ceptual information.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a robot sys-
tem.

BACKGROUND ART

[0002] Conventionally, a robot system is known, which

is provided with a robot which performs a work to a work-
piece, and a user interface for remotely manipulating the
robot. As such a robot system, for example, there is a
remote control system disclosed in Patent Document 1.
[0003] The remote control system of Patent Document
1 performs a matching of a to-be-operated device with
an operation terminal which manipulates the to-be-oper-
ated device from a remote location by a server on a com-
munication network, and remotely manipulates the to-
be-operated device from the operation terminal accord-
ing to the matching to perform a task.

[Reference Document of Conventional Art]
[Patent Document]

[0004] [Patent Document 1] JP5177136B2

DESCRIPTION OF THE DISCLOSURE
[Problems to be Solved by the Disclosure]

[0005] Meanwhile, in the remote control system of Pat-
ent Document 1, a camera, a microphone, etc. are pro-
vided to the to-be-operated device end (i.e., the robot
end), and video information, sound information, etc.
which are acquired by the camera, the microphone, etc.
are supplied to the operation terminal end (i.e., the user
interface end). Therefore, the operator remotely operates
the robot while grasping a work situation at the robot end
to perform the work. However, based on the video infor-
mation and the sound information supplied at this time,
it is difficult for the operator to accurately grasp the work
situation at the robot end. For example, in the case of
the sound information, since all the noise generated in a
factory is supplied, it is difficult to accurately grasp the
work situation at the robot end. As a result, there is a
problem that the remote control system of Patent Docu-
ment 1 may be unable to perform a desired work.
[0006] Therefore, one purpose of the present disclo-
sure is to provide a robot system which can ensure a
desired work by remotely operating a robot, while accu-
rately grasping a work situation at the robot end.

[Summary of the Disclosure]

[0007] In order to solve the above problems, a robot
system according to the present disclosure includes a
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robot configured to perform a work to a workpiece, and
a user interface configured to remotely manipulate the
robot. The robot includes a robotic arm, an end effector
attached to the robotic arm and configured to perform
the work to the workpiece, and an acceleration sensor
attached to the end effector. The robot system further
includes a perceptual-information output part configured
to output an acceleration signal from the acceleration
sensor as perceptual information.

[0008] According to this configuration, noise in a fac-
tory etc. which is unnecessary for grasping a work situ-
ation at the robot end can be removed, and the acceler-
ation signal from the acceleration sensor can be output-
ted from the perceptual-information output part as the
perceptual information. As a result, the robot system ac-
cording to the present disclosure is possible to remotely
manipulate the robot while accurately grasping the work
situation at the robot end, and certainly perform the de-
sired work.

[0009] The acceleration sensor may be disposed at or
near a location where the acceleration sensor contacts
the workpiece.

[0010] According to this configuration, the effects of
the robot system according to the present disclosure can
be further improved.

[0011] The robot system may further include an accel-
eration signal processor configured to filter the acceler-
ation signal acquired by the acceleration sensor to pass
only a particular frequency component. The perceptual-
information output part may output the acceleration sig-
nal of the particular frequency component as the percep-
tual information.

[0012] According to this configuration, the effects of
the robot system according to the present disclosure can
be further improved.

[0013] The perceptual information may be sound infor-
mation, and the perceptual-information output part may
be a speaker configured to output the acceleration signal
as the sound information.

[0014] According to this configuration, the perceptual-
information output part can output clear sound informa-
tion (i.e., sound information with less noise) which does
not include all the noise generated in the factory as com-
pared with the sound information acquired by, for exam-
ple, a conventionally existing microphone. This is be-
cause the acceleration sensor is difficult to collect noise
caused by aerial vibration as compared with the micro-
phone. Therefore, it becomes possible to certainly give
an operator comparatively small sound information, for
example, like when the end effector rubs against the
workpiece.

[0015] The speaker may be provided at or near the
user interface.
[0016] Accordingtothis configuration, the operator can

certainly catch the sound information outputted from the
speaker. Therefore, the effects of the robot system ac-
cording to the present disclosure can be further im-
proved.
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[0017] The perceptual information may be exciting-
force information, and the perceptual-information output
part may be a vibrator configured to output the acceler-
ation signal as the exciting-force information, and may
be provided to the user interface.

[0018] Accordingto this configuration, the operator can
percept the exciting-force information, and thus it be-
comes possible to remotely manipulate the robot while
accurately grasping the work situation at the robot end,
and certainly perform the desired work.

[Effect of the Disclosure]

[0019] The present disclosure can provide the robot
system which can ensure the desired work by remotely
operating the robot, while accurately grasping the work
situation at the robot end.

BRIEF DESCRIPTION OF DRAWINGS
[0020]

Fig. 1 is a schematic diagram illustrating an entire
configuration of a robot system according to one em-
bodiment of the present disclosure.

Fig. 2 is a block diagram illustrating a configuration
of a control system of the robot system according to
one embodiment of the present disclosure.

Fig. 3is a perspective view when holding a workpiece
using the robot system according to one embodiment
of the present disclosure.

Fig. 4 is a plan view when holding the workpiece
using the robot system according to one embodiment
of the present disclosure.

Fig. 5 is a left side view when holding the workpiece
using the robot system according to one embodiment
of the present disclosure.

Fig. 6 is a partially enlarged view of the perspective
view, seen from the rear side when holding the work-
piece using the robot system according to one em-
bodiment of the present disclosure.

Figs. 7(a) and 7(b) are partially enlarged views of
the perspective view when holding the workpiece us-
ing the robot system according to one embodiment
of the present disclosure.

Fig. 8 is a perspective view of a user interface pro-
vided to the robot system according to one embod-
iment of the present disclosure, when seen from the
bottom side.

Fig. 9 is a perspective view of the user interface ac-
cording to one modification of the present disclosure
when seen from the top side.

Figs. 10(a) and 10(b) are views illustrating a trans-
ducer according to another modification of the
present disclosure, where Fig. 10(a) is a perspective
view, and Fig. 10(b) is a cross-sectional view along
a plane where the height direction and the width di-
rection intersect with each other.

10

15

20

25

30

35

40

45

50

55

MODES FOR CARRYING OUT THE DISCLOSURE
(Entire Configuration)

[0021] Hereinafter, a robot system according to one
embodiment of the present disclosure is described with
reference to the drawings. Fig. 1 is a schematic diagram
illustrating the entire configuration of the robot system
according to one embodiment of the present disclosure.
Fig. 2 is a block diagram illustrating a configuration of a
control system of the robot system according to one em-
bodiment of the present disclosure.

[0022] Arobotsystem 10according to thisembodiment
performs a part of an assembly work of an automobile.
In detail, the robot system 10 performs an attachment
work to attach a seat part (a workpiece W) of the auto-
mobile which is a work object to the vehicle body.
[0023] The robot system 10 according to this embod-
iment includes a robot 20 which actually performs the
work described above to the workpiece W, a user inter-
face 80 which remotely manipulates the robot 20, and a
camera 90 which images a work situation of the robot 20
to acquire video information.

(Robot 20)

[0024] The robot 20 includes a pedestal 21, a robotic
arm 30 coupled to the pedestal 21, a robot hand 50 (end
effector) which is attached to a tip-end part of the robotic
arm 30 and performs the work to the workpiece W, ac-
celeration sensors 60 attached to the robot hand 50, and
a controller 70 which controls the robot 20. Note that, in
Fig. 1, the robot hand 50 and the acceleration sensors
60 are provided inside a black box surrounded by a bro-
ken line.

(Robotic Arm 30)

[0025] As illustrated in Fig. 1, the robotic arm 30 is an
articulated arm having six joints JT1-JT6, and six links
11a-11f serially coupled through these joints. In detall,
the first joint JT1 couples the pedestal 21 to a base-end
part of the first link 11a rotatably on an axis extending
vertically. The second joint JT2 couples a tip-end part of
thefirstlink 11ato a base-end part of the second link 11b
rotatably on an axis extending horizontally. The third joint
JT3 couples a tip-end part of the second link 11b to a
base-end part of the third link 11c rotatably on an axis
extending horizontally. The fourth joint JT4 couples a tip-
end part of the third link 11c to a base-end part of the
fourth link 11d rotatably on an axis extending in the lon-
gitudinal direction of the third link 11c. The fifth joint JT5
couples a tip-end part of the fourth link 11d to a base-
end part of the fifth link 11e rotatably on an axis extending
in a direction perpendicular to the longitudinal direction
of the fourth link 11d. The sixth joint JT6 rotatably couples
a tip-end part of the fifth link 11e to a base-end part of
the sixth link 11f in a twisting manner. The robot hand 50
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which performs the work to the workpiece W is attached
to a tip-end part of the sixth link 11f (i.e., inside the black
box surrounded by the broken line in Fig. 1).

[0026] An arm part 31 of the robotic arm 30 is com-
prised of a coupled body of the links and the joints, com-
prised of the first joint JT1, the first link 11a, the second
joint JT2, the second link 11b, the third joint JT3, and the
third link 11c. Moreover, a wrist part 32 of the robotic arm
30 is comprised of a coupled body of the links and the
joints, comprised of the fourth joint JT4, the fourth link
11d, the fifth joint JT5, the fifth link 11e, the sixth joint
JT6, and the sixth link 11f. Note that the robotic arm 30
constitutes a robot body.

(Robot Hand 50)

[0027] Next, mainly referring to Figs. 2 to 7, a structure
of the robot hand 50 is described, using a state where
the workpiece W is held as one example. Fig. 3 is a per-
spective view when holding the workpiece using the robot
system according to one embodiment of the present dis-
closure. Moreover, Fig. 4 is a plan view of the same, and
Fig. 5 is a left side view of the same. Further, Fig. 6 is a
partially enlarged view of the perspective view of the
same, seen from arear side, and Figs. 7(a) and 7(b) are
partially enlarged views of the perspective view of Fig. 3.
[0028] Here, the workpiece W according to this em-
bodiment is the seat to be attached to the automobile,
as described above. The workpiece W includes a seat
part, a backrest part connected to the seat part, and two
shaft members AXa and AXb provided along the rear
surfaces of the seat part and the backrest part and con-
necting the seat part and the backrest part to each other.
[0029] Therobothand 50 is attached to the robotic arm
30, and performs the work to the workpiece W. The robot
hand 50 has a first hand part 51 extending in the illus-
trated X-direction, and a second hand part 52 coupled to
an under side of the first hand part 51.

[0030] The second hand part 52 has a first part 52a
extending along an upper surface of the seat part of the
workpiece W, a second part 52b connected to a front end
of the first part 52a extending along a front surface of the
seat part, and a third part 52c connected to a lower end
part of the second part 52b and extending along a bottom
surface of the seat part.

[0031] As illustrated in Fig. 6, the first part 52a de-
scribed above has two support parts 55a and 55b ex-
tending rearwardly (toward positive in the Y-direction in
this figure) while inclining downwardly (toward negative
in the Z-direction in this figure). The two support parts
55a and 55b are each reciprocatable in the X-direction
by a given distance. As illustrated in Fig. 6, a rear end
part (a positive end part in the Y-direction in this figure)
of each of the two support parts 55a and 55b penetrates
a gap formed between the seat part and the backrest
part of the workpiece W and reaches the rear surface
side of the workpiece W.

[0032] As illustrated in Fig. 5, the second hand part 52
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holds a front end part of the workpiece W by the first part
52a, the second part 52b, and the third part 52c. More-
over, as illustrated in Fig. 6, the second hand part 52
holds a rear end part of the workpiece W by the support
part 55a contacting one shaft member AXa of the work-
piece W from inside and applying an external force out-
wardly, and the support part 55b contacting the other
shaft member AXb of the workpiece W from inside and
applying an external force outwardly. Thus, the second
hand part 52 can hold the whole workpiece W.

(Acceleration Sensors 60)

[0033] As illustrated in Figs. 7(a) and 7(b), the accel-
eration sensor 60 is attached to a location of the first part
52a of the second hand part 52 near the positive end part
in the Y-direction (i.e., near the connection of the seat
part and the backrest part of the workpiece W), and a
location of the second part 52b near the positive end in
the X-direction (i.e., a location along the right part of the
front surface of the seat part of the workpiece W). Thus,
the acceleration sensor 60 is desirably provided at or
near a location contacting the workpiece W.

[0034] The acceleration sensor 60 supplies to the user
interface 80 an acceleration signal acquired when the
robot hand 50 operates. Here, perceptual information is,
for example, information which can be sensed by a hu-
man, such as sound information and exciting-force infor-
mation.

(User Interface 80)

[0035] Further, mainly referring to Figs. 2 and 8, the
user interface 80 according to one embodiment of the
present disclosure is described. Fig. 8 is a perspective
view of the user interface provided to the robot system
according to one embodiment of the present disclosure,
when seen from the bottom side.

[0036] The user interface 80 is installed so as to be
separated from the robot 20 by a given distance, and
remotely operates the robotic arm 30 and the robot hand
50 based on a manual operational instruction from an
operator. As illustrated in Fig. 8, the user interface 80
includes a base part 81 formed in a substantially hollow
rectangular parallelepiped shape by connecting a plural-
ity of frames to each other, a plurality of master arms 82
attached so as to extend substantially upwardly from the
top side of the base part 81, a workpiece model installa-
tion part 85 to which tip-end parts of the plurality of master
arms 82 are connected at an edge part thereof, and in-
cluding a principal surface for installing a workpiece mod-
el (not illustrated) which imitates the workpiece W, and
a speaker 88 (perceptual-information output part) at-
tached to the bottom surface of the top plate of the base
part 81.

[0037] Each of the plurality of master arms 82 is fixed
to the top surface of the base part 81 by connecting the
root part thereto, and has at least one joint. According to
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such a structure, it is possible for the tip-end parts of the
plurality of master arms 82 to freely operate within a given
range in the illustrated X-direction, Y-direction, and Z-
direction. Thus, the workpiece model installation part 85
is possible to freely operate so as to be interlocked with
each ofthe tip-end parts of the plurality of master arms 82.
[0038] The userinterface 80 generates operational in-
formation by the operator moving the workpiece model.
The operational information includes, for example, posi-
tion information and posture information on the work-
piece model. The generated operational information is
supplied to a robot controller 70a, as illustrated in Fig. 2.
The user interface 80 and the robot controller 70a may
be connected to each other wiredly or wirelessly.

(Camera 90)

[0039] The camera90 isinstalled in a space where the
robot 20 is provided, and images the workpiece W and
the robot 20 which performs the work to the workpiece
W. The camera 90 is installed so that the image captured
by the camera 90 includes at least the workpiece W and
the robot hand 50. As illustrated in Fig. 1, in this embod-
iment, although the camera 90 is installed so as to image
the workpiece W from above, the installed position is not
limited in particular. The camera 90 is connected to the
controller 70. The camera 90 and the controller 70 may
be connected to each other wiredly or wirelessly.

(Controller 70)

[0040] As illustrated in the block diagram of Fig. 2, the
controller 70 includes the robot controller 70a which con-
trols the robotic arm 30 and the robot hand 50 based on
the operational information supplied from the user inter-
face 80, and an acceleration signal processor 70b which
processes the acceleration signal supplied from the ac-
celeration sensor 60.

[0041] Therobotcontroller 70a controls the roboticarm
30 and the robot hand 50, for example, based on the
operational information supplied from the user interface
80. Moreover, the acceleration signal processor 70b fil-
ters the acceleration signal to pass only a particular fre-
quency band.

[0042] The controller 70 is comprised of an arithmetic
part comprised of a microcontroller, a MPU, a PLC (Pro-
grammable Logic Controller), a logic circuit, etc., and a
memory comprised of a ROM, a RAM, etc.

(Example of Work Mode)

[0043] One example of performing the work to the
workpiece W using the robot system 10 according to this
embodiment is described.

[0044] First, the user interface 80 receives the manual
operational instruction from the operator to generate the
operational information, and supplies the operational in-
formation to the robot controller 70a.
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[0045] At this time, the operator performs the opera-
tional instruction to the userinterface 80, while accurately
grasping the work situation at the robot 20 end based on
the video information outputted from a monitor (not illus-
trated) and the sound information outputted from the
speaker 88. Here, the video information outputted from
the monitor is an image of the work situation of the robot
20 captured using the camera 90. Moreover, the sound
information outputted from the speaker 88 is based on
the acceleration signal acquired by the acceleration sen-
sor 60. In detail, the acceleration sensor 60 detects the
acceleration signal when the robot 20 performs the work,
and supplies the detected acceleration signal to the ac-
celeration signal processor 70b which is a part of the
controller 70. Next, the acceleration signal processor 70b
filters the acceleration signal to pass only a particular
frequency component, and supplies it to the speaker 88.
The speaker 88 outputs the acceleration signal of the
supplied particular frequency component as the sound
information.

[0046] Then, the controller 70 controls the robotic arm
30 and the robot hand 50 based on the operational infor-
mation supplied from the user interface 80.

(Effects)

[0047] The robot system 10 according to this embod-
iment includes the acceleration sensor 60 attached to
the robot hand 50, and the speaker 88 (perceptual-infor-
mation output part) which outputs the acceleration signal
from the acceleration sensor 60 as the perceptual infor-
mation. That is, the robot system 10 according to this
embodiment outputs from the speaker 88 the accelera-
tion signal supplied from the acceleration sensor 60 as
the perceptual information. Here, the acceleration sensor
60 is difficult to collect noise caused by aerial vibration,
for example, as compared with a microphone etc. As a
result, the robot system 10 according to this embodiment
is possible to remotely manipulate the robot 20 while ac-
curately grasping the work situation at the robot 20 end,
thereby ensuring the desired work.

[0048] Further, in this embodiment, the acceleration
sensor 60 is attached to the location near the connection
of the seat part and the backrest part of the workpiece
W, and the location along the front surface of the seat
part of the workpiece W. That s, in this embodiment, the
acceleration sensor 60 is provided at or near the location
where the acceleration sensor 60 contacts the workpiece
W. Therefore, the above effects of the robot system 10
according to this embodiment can be further improved.
[0049] Further, in this embodiment, the perceptual-in-
formation output partis the speaker 88 which outputs the
acceleration signal as the sound information. Therefore,
the robot system 10 according to this embodiment can
output clear sound information (i.e., sound information
with less noise) which does not include all the noise gen-
erated in the factory, for example, as compared with the
sound information based on a signal acquired by a con-
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ventionally existing microphone. Therefore, the robot
system 10 according to this embodiment can certainly
give the operator comparatively small sound information,
for example, like when the robot hand 50 rubs against
the workpiece W.

[0050] Moreover, in this embodiment, the speaker 88
is provided to the user interface 80. Therefore, the oper-
ator can certainly catch the sound information outputted
from the speaker 88. As a result, the effects of the robot
system 10 of the present disclosure can be further im-
proved.

[0051] Further, in this embodiment, the acceleration
signal processor 70b which filters the acceleration signal
acquired by the acceleration sensor 60 to pass only the
particular frequency component is further provided, and
the speaker 88 outputs the acceleration signal of the par-
ticular frequency component as the sound information.
[0052] According to this configuration, the effects of
the robot system 10 of the present disclosure can be
further improved.

(Modifications)

[0053] Although in one embodiment described above
the speaker 88 (perceptual-information output part) is at-
tached to the bottom surface of the top plate of the base
part 81 of the user interface 80, it is not limited in this
configuration. That is, the speaker 88 may be attached
to other parts of the user interface 80, or may be installed
near the user interface 80, without being attached to the
user interface 80. Further, the speaker 88 may be in-
stalled at the position distant from the user interface 80
instead of near the user interface 80, as long as it can
output the sound information with a sufficiently large vol-
ume to the extent that the operator can accurately grasp
the work situation at the robot 20 end. Note that, in the
case of a frequency component of a low band, it is also
possible to give the operator the output from the speaker
88 as vibration.

[0054] Although in one embodiment described above
the perceptual-information output part is the speaker 88
which outputs the sound information, it is not limited to
this configuration. For example, the perceptual-informa-
tion output parts may be a headphone which is attached
to the operator and outputs the sound information.
[0055] Moreover, the perceptual-information output
part is not limited to the speaker 88 and the headphone
which outputs the sound information, and, for example,
it may be a vibrator 88’ which outputs exciting-force in-
formation, as illustrated in Fig. 9. Fig. 9 is a perspective
view of the user interface according to one modification
of the present disclosure when seen from the top side.
As illustrated in Fig. 9, in this modification, a grip body
86 having a contour of a substantially rectangular shape
in a plan view is installed on an upper surface of the
workpiece model installation part 85 of the user interface
80, in order to be gripped by the operator. The grip body
86 has two vibrators 88’. A motor 89 as illustrated by a
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broken line is built in each vibrator 88’. Each vibrator 88’
outputs the exciting-force information by rotating the mo-
tor 89, and can give the operator the work situation at
the robot 20 end. Note that, although in this modification
the vibrator 88’ is builtin the userinterface 80, the location
at which the vibrator 88’ is provided is not limited in par-
ticular, as long as it is provided to the user interface 80.
That is, the vibrator 88’ may be provided to the user in-
terface 80 so that it is attached to an external surface of
the user interface 80.

[0056] Moreover, forexample, the perceptual-informa-
tion output part may be a transducer 88", as illustrated
in Fig. 10. Figs. 10(a) and 10(b) are views illustrating a
transducer according to another modification of the
present disclosure, where Fig. 10(a) is a perspective
view, and Fig. 10(b) is a cross-sectional view along a
plane where the height direction and the width direction
intersect with each other. The transducer 88" is a per-
ceptual-information output part which can output both the
sound information and the exciting-force information, as
the perceptual information.

[0057] The transducer 88" includes a magnetic circuit
101, a bobbin 105, a voice coil 106, and a suspension
107. The magnetic circuit 101 is mainly comprised of a
magnet 102, an inner yoke 103, and an outer yoke 104.
The bobbin 105 has a cylindrical shape. The suspension
107 supports the bobbin 105 so that the bobbin 105 is
disposed at a given position of the transducer 88". An
annular member 109 is provided to a tip end of the bobbin
105. According to such a structure, the bobbin 105 vi-
brates when electric current flows into the voice coil 106.
It becomes possible to give the operator at least one of
the sound information and the exciting-force information
by attaching and using such a transducer 88" to the user
interface 80 in the same way as the speaker 88 illustrated
in Fig. 8 so that, for example, the annular member 109
contacts to the top plate of the user interface 80.

[0058] Further, althoughin one embodiment described
above the end effector is the robot hand 50 which per-
forms the work to the workpiece W after holding the work-
piece W, it is not limited to this configuration, as long as
it performs a certain work to the workpiece. For example,
the end effector may be a drill for forming an arbitrary
hole in the workpiece.

[0059] Itis apparent for a person skilled in the art that
many improvements and other embodiments of the
present disclosure are possible from the above descrip-
tion. Therefore, the above description is to be interpreted
only as illustration, and it is provided in order to teach a
person skilled in the art the best mode that implements
the presentdisclosure. The details of the structure and/or
the functions may be changed substantially, without de-
parting from the spirit of the present disclosure.

DESCRIPTION OF REFERENCE CHARACTERS

[0060]
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10 Robot System

20 Robot

21 Pedestal

30 Robotic Arm

31 Arm Part

32 Wrist Part

50 Robot Hand

51 First Hand Part

52 Second Hand Part

52a First Part

52b Second Part

52c Third Part

55a, 55b  Support Part

60 Acceleration Sensor

70 Controller

70a Robot Controller

70b Acceleration Signal Processor
80 User Interface

81 Base Part

82 Master Arm

85 Workpiece Model Installation Part
88 Speaker

88’ Vibrator

88" Transducer

20 Camera

w Workpiece

Claims

1. Arobot system comprising a robot configured to per-

form a work to a workpiece, and a user interface
configured to remotely manipulate the robot,
wherein the robot includes:

a robotic arm;

an end effector attached to the robotic arm and
configured to perform the work to the workpiece;
and

an acceleration sensor attached to the end ef-
fector, and

wherein the robot system further comprises a per-
ceptual-information output part configured to output
an acceleration signal from the acceleration sensor
as perceptual information.

The robot system of claim 1, wherein the accelera-
tion sensor is disposed at or near a location where
the acceleration sensor contacts the workpiece.

The robot system of claim 1 or 2, further comprising
an acceleration signal processor configured to filter
the acceleration signal acquired by the acceleration
sensor to pass only a particular frequency compo-
nent,

wherein the perceptual-information output part out-
puts the acceleration signal of the particular frequen-
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cy component as the perceptual information.

The robot system of any one of claims 1 to 3, wherein
the perceptual information is sound information, and
the perceptual-information output part is a speaker
configured to output the acceleration signal as the
sound information.

The robot system of claim 4, wherein the speaker is
provided at or near the user interface.

The robot system of any one of claims 1 to 3, wherein
the perceptual information is exciting-force informa-
tion, and the perceptual-information output part is a
vibrator configured to output the acceleration signal
as the exciting-force information, and is provided to
the user interface.
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